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(54) Protection cover device and protection-cover-equipped apparatus 

(57) A protection cover device and a protection- 
cover-equipped apparatus each comprise a protection FTP 1 ( ) 
cover, a moving member, and an elastic member which .T i VJ. 1UJ 
is incorporated into an inside of the protection cover and 
causes the protection cover to move in association with 
a movement of the moving member. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a protection cover device 
and a protection-cover-equipped apparatus, each of 
which opens and closes a front of a photo-taking optical 
system or the like. 

Description of Related Art 

Some of cameras have a barrier disposed on a 
front of a lens barrel and arranged as a protection cover 
to be openable and closable and to protect a lens from 
being soiled and damaged while the camera is not used 
for photographing. 

The conventional barrier (protection cover) open- 
ing-and-cfosing mechanism is arranged as shown in 
Figs. 1 1 , 12 and 13. Referring to these figures, two bar- 
riers 101 and 102 are rotatably secured to a base plate 
(not shown) in such a way as to be rotatable respec- 
tively on centers of rotation 101 a and 102a. The base 
plate is disposed on a front of the lens barrel. A light- 
passing hole 1 03a is provided in the base plate for form- 
ing an optical path. An opening-and-closing ring 104 is 
mounted on the base plate in such a way as to be rotat- 
able around an optica! axis. A driving spring (tension 
spring) 105 is hooked on a spring peg part 103b of the 
base plate and is arranged to urge the opening-and- 
closing ring 104 to rotate clockwise as viewed in Fig. 1 1 . 

A rotation stopper 103c is arranged on the base 
plate to prevent a further clockwise rotation of the open- 
ing-and-closing ring 104 when the ring 104 is rotated to 
a position where the barriers 101 and 102 are opened 
by the opening-and-closing ring 104. 

The barriers 101 and 102 are provided with arm 
parts 101b and 102b, respectively. Between the open- 
ing-and-closing ring 104 and each of the arm parts 
101b and 102b, there is hooked an absorption spring 
(tension spring) 106, which is arranged to urge the bar- 
riers 101 and 102 to move in the direction of closing 
them. 

Further, closing stoppers 104a are formed on the 
opening-and-closing ring 104. When the barriers 101 
and 102 are opened, the arm parts 101b and 102b 
come to abut on the respective closing stoppers 104a, 
which then prevent the barriers 101 and 102 from clos- 
ing. 

The barrier mechanism configured in the above 
manner operates as follows. With no power applied to 
any parts of the barrier mechanism, the opening-and- 
closing ring 104 is in a state of being completely rotated 
clockwise by the urging force of the driving spring 105, 
and the barriers 101 and 102 are in an open state, as 
shown in Fig. 1 1 . 

When a power F (which may be a retracting force of 
the zoom lens barrel, a rotating force of a focusing 



motor, or the like) is received from the lens barrel as 
shown in Fig. 12, the opening-and-closing ring 104 
rotates counterclockwise. Then, the closing stoppers 
104a rotate also counterclockwise. In association with 

5 this rotation, the barriers 101 and 102 rotate in the clos- 
ing direction to cover the light-passing hole 103a. For 
covering the light-passing hole 103a, the amount of 
rotation, i.e., an angle B, of the opening-and-closing ring 
1 04 may be set at an amount sufficient to cause the bar- 

10 riers 101 and 102 to close the light-passing hole 103a 
by abutting on each other. However, with the degree of 
finishing precision of various parts, the play of their fit- 
ting engagement, etc., taken into consideration, the 
amount of rotation (the angle B) should be set at an 

15 ample amount including some amount of allowance. 

The absorbing spring 106 then effectively acts to 
prevent the ample rotation from exerting any irrational 
force on the mechanism. In other words, when the 
amount of rotation of the opening-and-closing ring 104 

20 is too much, the arm parts 101b and 102b of the barri- 
ers 101 and 102, which are in contact with the closing 
stoppers 104a of the opening-and-closing ring 104 in 
the open state, come a little apart from the closing stop- 
pers 1 04a in the closed state. 

25 Further, in a case where the barriers 101 and 102 
happen to be prevented from rotating in the direction of 
closing by some impediment such as grains of sand or 
the like while they are in process of closing, as shown in 
Fig. 13, the absorbing spring 106 further elongates to 

30 permit the counterclockwise rotation of the opening- 
and-closing ring 104. The absorbing spring 106 thus 
permits an escaping movement of the opening-and- 
closing 104 for the barriers 101 and 102, so that the 
absorbing spring 106 effectively prevents a mechanical 

35 disorder from taking place under such a condition. 

While a tension spring is used as the absorbing 
spring 106 in the above-stated case, the use of the ten- 
sion spring is replaced with use of a torsion spring by 
hooking it at the center of rotation of the barriers in 

40 some case, for example, as disclosed in Japanese Laid- 
Open Patent Application No. HEI 7-159856. 

However, in the case of the barrier mechanism of 
the type employing the tension spring as the absorbing 
spring, the absorbing spring cannot be disposed within 

45 an action area including a barrier moving part in the 
direction of a photo-taking optical axis. The use of the 
tension spring thus imposes a limitation on the struc- 
tural arrangement of the barrier mechanism to necessi- 
tate use of a wide space for it. 

so Further, since the tension spring requires a space 
for its coil diameter in the direction of the optical axis, 
this causes an increase in the direction of thickness of 
the barrier mechanism. 

Meanwhile, the barrier mechanism of another type 

55 using a torsion spring as the absorbing spring requires 
a thickness space, as a coil part, for its number of turns 
on the reverse side of the barrier mechanism. The coil 
part also causes an increase in the direction of thick- 
ness of the barrier mechanism. Besides, in order to 
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make the spring force of the torsion spring efficiently act 
on each of the barriers, its coil part must be disposed in 
the center of rotation of the barrier. These requirements 
impose limitations on the design and the structural 
arrangement of the barrier mechanism. 5 

It is conceivable to reduce the necessary space by 
arranging the tension spring or the torsion spring to 
have a smaller coil diameter or a less number of turns. 
Such arrangement, however, tends to cause the spring 
to be used beyond the limit of elasticity within a normal 
range of action and thus hardly enables the spring to 
adequately fulfill its function. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with one aspect of this invention, 
there is provided a protection cover device and a protec- 
tion-cover-equipped apparatus, each of which com- 
prises a protection cover, a moving member, and an 
elastic member which is incorporated into an inside of 
the protection cover and causes the protection cover to 
move in association with a movement of the moving 
member, so that the protection cover device and the 
protection-cover-equipped apparatus can be ade- 
quately configured in a compact size. 

The above and other aspects and features of this 
invention will become apparent from the following 
detailed description of embodiments thereof taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING 

Figs. 1 (a) and 1 (b) are a front view and an enlarged 
partial view, respectively, showing the opening action of 
a barrier mechanism according to a first embodiment of 
this invention. 

Figs. 2(a) and 2(b) are a front view and an enlarged 
partial view, respectively, showing the closing action of 
the barrier mechanism according to the first embodi- 
ment. 

Figs. 3(a) and 3(b) are a front view and an enlarged 
partial view, respectively, showing a forcible opening 
action of the barrier mechanism according to the first 
embodiment. 

Fig. 4 is a sectional side view showing a main part 
of the barrier mechanism according to the first embodi- 
ment. 

Fig. 5 is a front view of an absorbing spring used for 
the barrier mechanism according to the first embodi- 
ment. 

Fig. 6 is a rear perspective view of a main barrier 
used for the barrier mechanism according to the first 
embodiment. 

Fig. 7 is a front view showing the closing action of a 
barrier mechanism according to a second embodiment 
of this invention. 

Fig. 8 is a front view showing the opening action of 
the barrier mechanism according to the second embod- 



iment. 

Figs. 9(a) and 9(b) are a front view and an enlarged 
partial view, respectively, showing a forcible opening 
action of the barrier mechanism according to the sec- 
ond embodiment. 

Fig. 10 is a front view of an absorbing spring used 
for the barrier mechanism according to the second 
embodiment. 

Fig. 1 1 is a front view showing the opening action of 
a conventional barrier mechanism. 

Fig. 12 is a front view showing the closing action of 
the conventional barrier mechanism. 

Fig. 13 is a front view showing a forcible opening 
action of the conventional barrier mechanism. 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this invention are 
described in detail below with reference to the drawings. 

Figs. 1(a) and 1(b) to Fig. 6 show a barrier mecha- 
nism of a camera according to a first embodiment of this 
invention. Figs. 1 (a), 2(a) and 3(a) are front views show- 
ing respectively opening, closing and forcible opening 
actions of the barrier mechanism. Figs. 1(b), 2(b) and 
3(b) are enlarged views respectively showing essentia! 
parts of Figs. 1(a), 2(a) and 3(a). Fig. 4 is a sectional 
view taken on a line IV-IV shown in Fig. 3(b). 

A main barrier 1 and a sub-barrier 2, which serve as 
a lens protection cover, are disposed on a front of a 
base plate 3. In the base plate 3, there is formed a light- 
passing hole 3a, adjacent to which a photo-taking opti- 
cal system is disposed. The main barrier 1 and the sub- 
barrier 2 are mounted on the basis plate 3 in such a way 
as to be rotatable respectively on centers of rotation 1a 
and 2a. The main barrier 1 and the sub-barrier 2 
engage with each other at gear parts 1b and 2b. When 
the main barrier 1 is rotating, its rotating force is trans- 
mitted to the sub-barrier 2. 

An opening-and-closing lever 4 which is rotatable 
on the almost same center of rotation as the main bar- 
rier 1 is mounted on the reverse side of the base plate 
3. A driving spring (tension spring) 5 is arranged to urge 
the opening-and-closing lever 4 to move clockwise as 
viewed Fig. 1(a). A stopper 3b is formed on the base 
plate 3 to prevent the opening-and-closing lever 4 from 
rotating to an excessive extent beyond a predetermined 
position. The opening-and-closing lever 4 is provided 
with a driving shaft 4a, which extends toward the front. 
The driving shaft 4a extends through a slot 3c formed in 
the base plate 3 and is fitted into an absorbing slot 1c 
formed in the main barrier 1 . 

As shown in Fig. 6, a counter-boring part 1d is 
formed on the reverse side of the main barrier 1. An 
absorbing spring 6, which is a linear-shaped spring as 
shown in Fig. 5, is accommodated in the counter-boring 
part 1d. 

Referring to Fig. 5, the absorbing spring 6 is com- 
posed of a fixed part 6a which is inserted into and 
secured to a groove part 1e formed in the main barrier 
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1, a deforming part 6c which continues from the fixed 
part 6a and is arranged to be elastically deformed 
mainly within the counter-boring part 1d, and an acting 
part 6b which continues from the deforming part 6c. The 
absorbing spring 6 is arranged to be in a linear shape 
before deforming as indicated with a full line in Fig. 5, 
and is arranged to be deformed as indicated with a bro- 
ken line so as to generate an urging force in the direc- 
tion of an arrow f at the acting part 6b in a normal state 
of being attached to the main barrier 1 as shown in Figs. 
1(a) and 2(a). 

The urging force f of the absorbing spring 6 acts to 
keep the driving shaft 4a of the opening-and-closing 
lever 4 abutting on one end face of the absorbing slot 1c 
of the main barrier 1, as shown in Fig. 1(b). The action 
of the absorbing spring 6 not only allows the main bar- 
rier 1 and the opening-and-closing lever 4 to rotate 
together but also causes the sub-barrier 2 to rotate. 

In order to enable the absorbing spring 6 to suffi- 
ciently exert its elastic force without exceeding its limit of 
elasticity, the deforming part 6c must be arranged to 
have a sufficient length. Therefore, the area on the 
reverse side of the main barrier 1 where the counter- 
boring part id is formed is arranged to be as wide as 
possible. In addition to the use of the wide area, the 
length of the deforming part 6c is increased by forming 
it in a curved shape by curving it along the shape of the 
counter-boring part 1d. This arrangement enables the 
absorbing spring 6 to adequately fulfil its function 
although it is a torsion spring and has no coiled part. 

It is an advantage of the absorbing spring 6 that, 
compared with a case where a tension spring or a tor- 
sion spring having a coiled part is employed as an 
absorbing spring, it permits the barrier mechanism to be 
arranged to have a less thickness. 

Operation of the barrier mechanism which is config- 
ured as described above is next described as follows. 
Under such a condition that no power is applied to any 
part of the barrier mechanism, the opening-and-closing 
lever 4 is in a state of having been fully rotated clock- 
wise by the urging force of the driving spring 5, and the 
main barrier 1 and the sub-barrier 2 are in an open state 
as shown in Figs. 1 (a) and 1 (b). 

Referring to Figs. 2(a) and 2(b), when the opening- 
and-closing lever 4 is rotated counterclockwise by 
receiving a power F (which may be a retracting force of 
the zoom lens barrel, a rotating force of a focusing 
motor or the like) from the lens barrel, the driving shaft 
4a rotates also counterclockwise. Then, the main bar- 
rier 1 rotates counterclockwise integrally with the driving 
shaft 4a, and the sub-barrier 2 rotates clockwise, 
thereby covering the light-passing hole 3a. 

The amount of rotation of the opening-and-closing 
lever 4, i.e., an angle A, to be made in this instance may 
be set at an amount sufficient to cause the main barrier 
1 and the sub-barrier 2 to close the light-passing hole 
3a by abutting on each other. However, with the degree 
of finishing precision of various parts, the play of their fit- 
ting engagement, etc., taken into consideration, the 



amount of rotation (the angle A) should be set at an 
ample amount including some amount of allowance. 
The deforming part 6c of the absorbing spring 6 is then 
deformed to prevent the ample rotation of the opening- 

5 closing lever 4 from exerting any irrational force on the 
barrier mechanism. In other words, the end face part of 
the absorbing slot 1c and the driving shaft 4a, which are 
arranged to abut on each other when the barrier mech- 
anism is in an open state, come to stay a little apart from 

w each other when the barrier mechanism is in its closed 
state. 

In a case where the main barrier 1 and the sub-bar- 
rier 2 happen to be prevented from rotating in the direc- 
tion of closing by some impediment such as grains of 

is sand or the like while they are in process of closing, as 
shown in Figs. 3(a) and 3(b), the deforming part 6c of 
the absorbing spring 6 is further deformed to permit the 
counterclockwise rotation of the opening-and-closing 
ring 4. In other words, a gap X which is brought about by 

20 the closing action between the end face of the absorb- 
ing slot 1c and the driving shaft 4a increases. The 
absorbing spring 6 thus permits an escaping movement 
of the opening-and-closing lever 4 with respect to the 
main barrier 1 and the sub-barrier 2, so that the absorb- 

25 ing spring 6 effectively prevents a mechanical disorder 
from taking place under such a condition. 

When the impediment is removed, the acting part 
6b of the absorbing spring 6 pushes the driving shaft 4a 
toward the end face of the absorbing slot 1c. The main 

30 barrier 1 and the sub-barrier 2 are thus closed as shown 
in Figs. 2(a) and 2(b). 

Fig. 7 to Figs. 9(a) and 9(b) show a barrier mecha- 
nism of a camera according to a second embodiment of 
this invention. The second embodiment differs from the 

35 first embodiment in that the urging direction of a driving 
spring 15 and that of an absorbing spring 16 of the sec- 
ond embodiment are arranged to be reverse to those of 
the corresponding springs of the first embodiment. 
Since the absorbing spring 16 is arranged to have 

40 its urging direction reverse to that of the absorbing 
spring 6 of the first embodiment, the absorbing spring 
16 is in a shape as shown with a full line in Fig. 10 when 
it is not deformed. In the state of being in use, the 
absorbing spring 16 is in a shape as shown with a bro- 

45 ken line in fig. 10 and generates an urging force f . 

With no power applied to the barrier mechanism, a 
main barrier 1 1 and a sub-barrier 12 are kept in a closed 
state by the tensile force of the driving spring 15 as 
shown in Fig. 7. An opening-and-closing lever 14 is 

so restrained from rotating by the closing of the barriers 1 1 
and 12. Therefore, no inconvenience takes place with- 
out the action of the absorbing spring 16 under this con- 
dition. 

When the main barrier 11 and the sub-barrier 12 
55 are opened by a force F as shown in Fig. 8, the opening 
motion of the main barrier 1 1 is restricted as the main 
barrier 1 1 comes to abut on an abutting part 1 3a formed 
on a base plate 13. The restriction imposed on the 
opening extent of the main barrier 1 1 by the abutting 
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part 13a is arranged to permit the opening-and-closing 
lever 14 to rotate to a greater amount than the amount 
of rotation of the main barrier 11. Therefore, when the 
barrier mechanism is in an open state, a driving shaft 
1 4a of the opening-and-closing lever 1 4 no longer abuts 5 
on an end face of an absorbing slot 11c provided in the 
main barrier 1 1 . However, since the urging force of the 
absorbing spring 16 is acting in the direction of opening, 
the barriers 11 and 12 never come to close under that 
condition. 

In a case where the main barrier 11 and the sub- 
barrier 12 happen to be prevented from rotating in the 
direction of opening by some impediment such as 
grains of sand or the like while they are in process of 
opening, as shown in Figs. 9(a) and 9(b), the absorbing 
spring 16 is deformed more than in the state of Fig. 8 to 
increase a gap Y between the end face of the absorbing 
slot 1 1 c and the driving shaft 1 4a. The absorbing spring 
16 thus permits an escaping movement of the opening- 
and-closing lever 14 with respect to the main barrier 1 1 
and the sub-barrier 12, so that any mechanical disorder 
can be prevented from taking place under such a condi- 
tion. 

The individual components shown in schematic or 
block form in the drawings are all well-known in the cam- 
era arts and their specific construction and operation 
are not critical to the operation or best mode for carrying 
out the invention. 

While the present invention has been described 
with respect to what is presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. 
To the contrary, the invention is intended to cover vari- 
ous modifications and equivalent arrangements 
included within the spirit and scope of the appended 
claims. The scope of the following claims is to be 
accorded the broadest interpretation so as to encom- 
pass all such modifications and equivalent structures 
and functions. 

For example, protection covers to which this inven- 
tion is applicable are not only the type arranged to open 
and close a front of a photo-taking optical system in the 
manner described in the foregoing but also to protection 
covers arranged to have different structures and shapes 
or for different purposes. 

This invention may be carried out by combining as 
necessary the embodiments or their technological ele- 
ments described in the foregoing. 

This invention applies to cases where either the 
whole or a part of claims or the arrangement of each 
embodiment described forms one apparatus or is used 
in combination with some other apparatus or as a com- 
ponent element of an apparatus. 

Further, this invention is applicable to cameras of 
varied kinds, such as a single-lens reflex camera, a 
lens-shutter type camera, a video camera, etc., optical 
apparatuses other than cameras, devices adapted for 
cameras, optical apparatuses and other apparatuses, 
and component elements forming these apparatuses 



and devices. 

As described in the foregoing, each of the embodi- 
ments is arranged to permit the barrier member to enter 
a closing action range in the direction of an optical axis 
by placing an elastic member in a counter-boring space 
or the like provided in the barrier member on its side 
opposed to the photo-taking lens. Compared with the 
conventional barrier device which restrains its elastic 
member from entering the closing action range of its 
barrier member, the arrangement of each of the embod- 
iments not only allows a greater amount of design lati- 
tude but also permits reduction in size of the barrier 
device by obviating the necessity of having a space for 
the elastic member outside of the barrier member. 

According to each of the embodiments described 
above, the elastic member can be arranged to have only 
a thickness which corresponds to the diameter of a lin- 
ear material in the direction of the optical axis of the 
photo-taking lens by forming the elastic member with 
the linear material. This arrangement effectively permits 
a reduction in thickness of not only the elastic member 
but also that of the whole barrier device in the direction 
of the optical axis. 

Further, according to each of the embodiments 
described above, the length of the elastic member can 
be increased to enable the elastic member to increase 
its limit of elasticity by arranging the elastic member to 
have a curved portion within a plane orthogonally inter- 
secting the optical axis. That arrangement gives a large 
amount of elastic deformation tolerance sufficient for 
absorbing an escaping movement of the driving mem- 
ber which takes place with respect to the barrier mem- 
ber. 

A protection cover device and a prbtection-cover- 
equipped apparatus each comprise a protection cover, 
a moving member, and an elastic member which is 
incorporated into an inside of the protection cover and 
causes the protection cover to move in association with 
a movement of the moving member. 

Claims 

1 . A protection cover device comprising: 

a) a protection cover (1 , 2, 1 1 , 12); 

b) a moving member (4, 14); and 

c) an elastic member (6, 16) which causes said 
protection cover to move in association with a 
movement of said moving member, said elastic 
member being incorporated into an inside of 
said protection cover. 

2. A device according to claim 1 , wherein said protec- 
tion cover is disposed to open and close a front of a 
photo-taking optical system. 

3. A device according to claim 2, wherein said elastic 
member is incorporated into a side of said protec- 
tion cover opposed to said photo-taking optical sys- 
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cover to move in an opening direction. 

An apparatus according to claim 9, wherein said 
protection-cover-equipped apparatus includes a 
camera. 

An apparatus according to claim 9, wherein said 
protection-cover-equipped apparatus includes a 
lens barrel. 

An apparatus according to claim 9, wherein said 
protection-cover-equipped apparatus includes an 
optical apparatus. 

7. A device according to claim 1 , wherein said elastic is 
member is arranged to urge said protection cover to 
move in a closing direction. 

8. A device according to claim 1 , wherein said elastic 
member is arranged to urge said protection cover to 20 
move in an opening direction. 

9. A protection-cover-equipped apparatus comprising: 

a) a protection cover (1,2,11,12); 25 

b) a moving member (4, 14); and 

c) an elastic member (6, 16) which causes said 
protection cover to move in association with a 
movement of said moving member, said elastic 
member being incorporated into an inside of 30 
said protection cover. 

10. An apparatus according to claim 9, wherein said 
protection cover is disposed to open and close a 
front of a photo-taking optical system. 35 

11. An apparatus according to claim 10, wherein said 
elastic member is incorporated into a side of said 
protection cover opposed to said photo-taking opti- 
cal system. 40 

12. An apparatus according to claim 9, wherein said 
protection cover has a recessed part (1d) into which 
said elastic member is incorporated. 

45 

13. An apparatus according to claim 9, wherein said 
elastic member is formed with a linear material (6, 
16) which extends along said protection cover. 

14. An apparatus according to claim 9, wherein said so 
elastic member is formed with a linear material (6, 

16) which is deformed along said protection cover. 

15. An apparatus according to daim 9, wherein said 
elastic member is arranged to urge said protection ss 
cover to move in a closing direction. 

16. An apparatus according to claim 9, wherein said 
elastic member is arranged to urge said protection 



6 



tern. 

4. A device according to claim 1 , wherein said protec- 1 7. 
tion cover has a recessed part (1d) into which said 
elastic member is incorporated. 5 

5. A device according to claim 1 , wherein said elastic 18. 
member is formed with a linear material (6, 16) 
which extends along said protection cover. 

10 

6. A device according to claim 1 , wherein said elastic 19. 
member is formed with a linear material (6, 16) 
which is deformed along said protection cover. 
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